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1
FLAME ARRESTING AND DISPENSING CAP
FOR GEL AND LIQUID FUELS FOR
VENTLESS FIREPLACES

FIELD OF THE INVENTION

This invention is related generally to indoor-outdoor fire-
place apparatus of the type which utilize gel or liquid fuel and,
more specifically, dispensers for gel or liquid fuel used in
such fireplace apparatus.

BACKGROUND OF THE INVENTION

So-called “ventless fireplaces,” i.e., fireplaces which burn
gel or liquid fuel, exist in a variety of forms. Such fireplaces
typically have several advantages over various more-tradi-
tional fireplaces in that ventless fireplaces cleanly burn their
fuel, are often portable, and may not require installation. Such
fireplaces burn gel or liquid fuel that is dispensed from a fuel
container into a fuel reservoir where the burning occurs.

In the ventless fireplace field, there is a need for an
improved fuel dispensing cap for gel and liquid fuels for use
in a variety of ventless fireplace applications. Fuel dispensing
caps ofthe prior art have a number of shortcomings. One such
shortcoming is that such caps do not have features which
allow for normal flow of fuel during filling while also pre-
venting dangerous flame ingress into the fuel container
because of improper or careless useage in dispensing fuel.
Another shortcoming is that caps of the prior art, because of
features which restrict flow, typically do not allow a flow rate
which is deemed satisfactory by some users. As a result, some
customers may dangerously tinker and modify the fuel cap to
increase flow rate, and depending on how this is done it can
lead to loss of control of flow or possible flame ingress into the
fuel container.

Examples of prior art dispensing caps for flammable liquid
include caps which dispense a plurality (e.g. three) of tiny
streams onto charcoal. Such caps are usually deemed unsat-
isfactory for dispensing fuel for ventless fireplaces because of
insufficient flow. Examples of other prior art dispensing caps
for liquid are disclosed in the following United States patents:
U.S. Pat. No. 4,892,209 (Dorfman, et al.) and U.S. Pat. No.
4,767,016 (Cook, Jr., et al.).

Many fuel caps of the prior art are also not permanent or
durable enough to last for the life of the fuel container. It is
desirable to have a fuel cap which has a satisfactory flow rate,
avoids flame ingress, and is durable.

This invention overcomes certain problems and shortcom-
ings in the prior art, including those mentioned above and
others, and provides advantages not previously provided for
fuel dispensing for indoor-outdoor ventless fireplaces.

SUMMARY OF THE INVENTION

This invention is an improvement in indoor-outdoor fire-
place apparatus of the type which utilize gel or liquid fuel and,
more specifically, dispensers for gel or liquid fuel used in
such fireplace apparatus. The invention overcomes the prob-
lems of the prior art described above.

In the invention, the container-mounted dispensing struc-
ture for dispensing gel or liquid fuel into a fuel-containment
reservoir of a ventless fireplace has an upstream member and
a downstream member. The upstream member has a plurality
of flame-restricting apertures through which fuel passes from
the container in sufficient quantity because of the number of
small apertures, and the downstream member defines a sub-
stantially larger dispensing aperture for dispensing the fuel in
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a larger well-controlled stream into the fuel reservoir of the
ventless fireplace. The downstream member is connected to
the upstream member and together they form a fuel-gathering
manifold therebetween. The number of flame-restricting
apertures in the upstream member is selected for sufficient
total flow and the size of such apertures is selected to prevent
flame ingress into the container. This configuration allows for
single-stream, splash-free flow of fuel from the dispensing
aperture in the downstream member into the reservoir.

In a highly preferred embodiment, the upstream member
and downstream member have annular sidewalls sized such
that the upstream member is friction-engaged with the down-
stream member. Preferably, the sidewall of the downstream
member is sized for friction engagement in the neck of the
container. It is preferred that the downstream member include
an outward flange positioned for engagement with the lip of
the container.

In some preferred embodiments, the inner diameter of the
flame-restricting apertures is about 0.05-0.06 inches. It is
highly preferred that the inner diameter of the flame-restrict-
ing apertures be about 0.058 inches. It is also highly preferred
that the upstream member have at least six flame-restricting
apertures of such small size. In some preferred embodiments,
the inner diameter of the dispensing aperture is about 0.25-0.4
inches. It is highly preferred that the inner diameter of the
dispensing aperture be about 0.35 inches.

BRIEF DESCRIPTION OF THE DRAWINGS

The drawings illustrate a preferred embodiment including
the above-noted characteristics and features of the device.
The device will be readily understood from the descriptions
and drawings. In the drawings:

FIG. 1 is a partially sectional perspective view of a con-
tainer-mounted dispensing structure dispensing fuel into a
fuel-containment reservoir of a ventless fireplace.

FIG. 2 is an enlarged sectional view of the container-
mounted dispensing structure of FIG. 1 having directional
arrows which indicate the movement of the fuel.

FIG. 3 is a less enlarged sectional view of the container-
mounted dispensing structure of FIG. 1 positioned in the fuel
container, showing among other things, a cover positioned
over the container-mounted dispensing structure.

FIG. 4 is an exploded view of the device of FIG. 3, but with
two members of the container-mounted dispensing structure
assembled.

FIG. 5 is a fully-exploded perspective view of the con-
tainer-mounted dispensing structure of FIG. 1.

FIG. 6 is a top view of the upstream member with its
flame-restricting apertures.

FIG. 7 is a top view of the downstream member of the
container-mounted dispensing structure with dispensing
aperture.

FIG. 8 is an exploded perspective view of the container-
mounted dispensing structure of FIG. 1.

FIG. 9 is a perspective view of the container-mounted
dispensing structure of FIG. 1 inserted into the neck of the
fuel container, but with the screw cover removed.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

As shown in FIGS. 1-9, this invention is a container-
mounted dispensing structure 10 for dispensing gel or liquid
fuel 12 into a fuel-containment reservoir 14 of a ventless
fireplace. Container-mounted dispensing structure 10
includes an upstream member 16 defining a plurality of
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flame-restricting apertures 18 through which fuel 12 exits a
fuel container 20. Container-mounted dispensing structure 10
also includes a downstream member 22 connected to
upstream member 16 and defining a substantially larger dis-
pensing aperture 24 from which fuel 12 is dispensed.
Upstream member 16 and downstream member 22 together
form a fuel-gathering manifold 26. The number of flame-
restricting apertures 18 and the size of such apertures 18 is
selected to prevent flame ingress into fuel container 20 and to
allow sufficient fuel 12 flow into the manifold 26 to facilitate
single-stream, splash-free flow of fuel 12 from dispensing
aperture 24 into reservoir 14.

FIG. 1 illustrates the interaction between the upstream
member 16 and the downstream member 22 as well as shows
the flow of fuel 12 from fuel container 20 into fuel-contain-
ment reservoir 14 of a ventless fireplace. FIGS. 1 and 6
illustrate that upstream member 16 has at least six flame-
restricting apertures 18. In some embodiments, upstream
member 16 may have more or less flame-restricting apertures
18 depending on the desired fuel flow rate.

FIGS. 1-3 illustrate that upstream member 16 and down-
stream member 22 have annular sidewalls 28 sized such that
upstream member 16 is friction-engaged with downstream
member 22. FIGS. 1-3 also illustrate that sidewalls 28 of
downstream member 22 are sized for friction engagement in
the neck 30 of fuel container 20.

FIG. 2, through the use of directional arrows, illustrates the
exit path of fuel 12 from the fuel container 20 through the
flame-restricting apertures 18 and out of the container mount-
ing dispensing structure 10 through the dispensing aperture
24.

FIG. 4 is an exploded view illustrating container mounting
dispensing structure 10 removed from neck 30 of fuel con-
tainer 20. F1G. 4 also shows cover 40 which fits over container
mounting dispensing structure 10 and while in place cover 40
prevents fuel 12 from exiting through dispensing aperture 24.

FIG. 5 illustrates the interaction between cover 40, down-
stream member 22, upstream member 16 and neck 30 of fuel
container 20.

FIGS. 7-9 illustrate dispensing aperture 24. In some
embodiments, the inner diameter of dispensing aperture 36 is
between 0.25 and 0.4 inches. Preferably, inner diameter of
dispensing aperture 36 is about 0.35 inches.

As illustrated best in FIG. 6, inner diameter of flame-
restricting apertures 38 are between 0.05-0.06 inches. Pref-
erably, inner diameter of flame-restricting apertures 38 is
about 0.058 inches.

Downstream member 22 includes an outward flange 32
positioned for engagement with the lip 34 of the fuel con-
tainer 20 as seen in FIGS. 2-5 and 8-9. FIG. 9 illustrates
container mounting dispensing structure 10 inserted into neck
30 of fuel container 20.

Container mounting dispensing structure 10 can be utilized
with fuel containers 20 of many different shapes and sizes.
Container mounting dispensing structure 10 can also be uti-
lized with various types of liquid and gel fuels. While many
types of liquid fuel can be used it is preferable to use a fuel
such as isopropanol and ethanol in a liquid form.

The container mounting dispensing structure 10 of this
invention is preferably fabricated of a plastic such as low
density polyethylene but it can also be made of a heat resistant
plastic. Container mounting dispensing structure 10 can also
be made of metal, however, this is not preferred.
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While the principles of this invention have been described
in connection with specific embodiments, it should be under-
stood clearly that these descriptions are made only by way of
example and are not intended to limit the scope of the inven-
tion.

The invention claimed is:

1. A container-mounted dispensing structure for dispens-
ing gel fuel into a gel-fuel containment reservoir of a ventless
fireplace, the container having a body for a supply of gel fuel
and a neck atop the body, the dispensing structure compris-
ing:

a first member at the inner surface of the neck, the first
member having a distal end wall and an annular sidewall
and defining a downstream always unblocked dispens-
ing aperture; and

a second member having a lower edge and an annular
sidewall projecting toward the distal end of the first
member, the second member engaged to and within the
first member and defining a plurality of upstream flame-
restricting apertures through which fuel flows from the
supply, the first and second members together forming a
gel-fuel-gathering manifold between the upstream and
downstream apertures, the downstream dispensing aper-
ture being larger than the upstream flame-restricting
apertures, the number and size of the flame restricting
apertures are selected to (1) prevent flame ingress into
the container and (2) allow sufficient flow into the mani-
fold to facilitate single-stream, splash-free flow of gel
fuel from the dispensing aperture into the reservoir, the
first member having at least one inwardly-projecting
annular bead adjacent to the lower edge to maintain the
second member in fixed position relative to the first
member,

whereby the height of the annular sidewall of the second
member is substantially the same as the distance between the
bead and the distal end wall of the first member.

2. The dispensing structure of claim 1 wherein the annular
sidewall of the second member is friction-engaged with the
annular sidewall of the first member.

3. The dispensing structure of claim 2 wherein the sidewall
of the first member is sized such that it is friction-engaged
with the neck of the container.

4. The dispensing structure of claim 3 wherein the first
member includes an outward flange positioned for engage-
ment with the lip of the container neck.

5. The dispensing structure of claim 1 wherein the inner
diameter of the downstream dispensing aperture is between
0.25 and 0.4 inches.

6. The dispensing structure of claim 5 wherein the inner
diameter of the downstream dispensing aperture is 0.35
inches.

7. The dispensing structure of claim 1 wherein the inner
diameters of the upstream flame-restricting apertures are
between 0.05 and 0.06 inches.

8. The dispensing structure of claim 7 wherein the inner
diameters of the upstream flame-restricting apertures are
0.058 inches.

9. The dispensing structure of claim 1 wherein the second
member has at least six upstream flame-restricting apertures.

10. The dispensing structure of claim 1 further including a
cover positioned over the first member.

11. The dispensing structure of claim 10 wherein the cover
is a screw cap engaging the outer surface of the neck.

12. A dispensing structure for dispensing gel fuel into a
gel-fuel containment reservoir of a ventless fireplace, the
dispensing structure being mountable on a container having a
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body for a supply of gel fuel and a neck atop the body, the
dispensing structure comprising:

a first member engageable with the inner surface of the
neck, the first member having a distal end wall and an
annular sidewall and defining a downstream always
unblocked dispensing aperture; and

a second member having a lower edge and an annular
sidewall projecting toward the distal end of the first
member, the second member engaged to and within the
first member and defining a plurality of upstream flame-
restricting apertures through which fuel flows from the
supply, the first and second members together forming a
gel-fuel-gathering manifold between the upstream and
downstream apertures, the downstream dispensing aper-
ture being larger than the upstream flame-restricting
apertures, the number and size of the flame restricting
apertures are selected to (1) prevent flame ingress into
the container and (2) allow sufficient flow into the mani-
fold to facilitate single-stream, splash-free flow of gel
fuel from the dispensing aperture into the reservoir, the
first member having at least one inwardly-projecting
annular bead adjacent to the lower edge to maintain the
second member in fixed position relative to the first
member,

whereby the height of the annular sidewall of the second
number is substantially the same as the distance between the
bead and the distal end wall of the first member.

13. The dispensing structure of claim 12 wherein the annu-
lar sidewall of the second member is friction-engaged with
the annular sidewall of the first member.

14. The dispensing structure of claim 13 wherein the side-
wall of the first member is sized for friction-engagement with
the neck of the container.
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15. The dispensing structure of claim 13 wherein the first
member includes an outward flange positioned for engage-
ment with the lip of the container neck.

16. The dispensing structure of claim 12 wherein the inner
diameter of the downstream dispensing aperture is between
0.25 and 0.4 inches.

17. The dispensing structure of claim 16 wherein the inner
diameter of the downstream dispensing aperture is 0.35
inches.

18. The dispensing structure of claim 16 wherein the inner
diameters of the upstream flame-restricting apertures are
between 0.05 and 0.06 inches.

19. The dispensing structure of claim 18 wherein the inner
diameter of the downstream dispensing aperture is 0.35
inches.

20. The dispensing structure of claim 19 wherein the inner
diameters of the upstream flame-restricting apertures are
0.058 inches.

21. The dispensing structure of claim 20 wherein the sec-
ond member has at least six upstream flame-restricting aper-
tures.

22. The dispensing structure of claim 12 wherein the inner
diameters of the upstream flame-restricting apertures are
between 0.05 and 0.06 inches.

23. The dispensing structure of claim 22 wherein the inner
diameters of the upstream flame-restricting apertures are
0.058 inches.

24. The dispensing structure of claim 12 wherein the sec-
ond member has at least six upstream flame-restricting aper-
tures.



